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IHosicHuTeIbHASA 3aNIHCKA
Pabouas nmporpamma no ¢usuke 11 xmacca YMK aBtopoB I'enpenmreitna JI.O. u duka FO.M. mis
0a30BOr0 YpOBHS COCTaBJICHA HA OCHOBE:

basucHoro yuyebHoro miana oOpa3oBarenbHbIX KON Poccuiickoit @enepanuu (IIpukaz Mumn.

obpazoBanus PO ot 9.03.2004)

e @enepanbHOTO KOMIIOHEHTA TOCYAapCTBEHHOTO oOpa3zoBaTensHoro crannaapra (IIpukaz MuH.
O6pazoBanus PO ot 5.03.2004)

e [lpumepHoii  mporpamMmbl, CO3IaHHOH Ha OCHOBE  (peIepallbHOTO  KOMIIOHEHTa
rocy/lapCTBEHHOI0 00pa30BaTEIbHOIO CTAHIAPT

e  ABropckoii mporpammel ['ennenmreitna JI.O u uka FO.1.

Nzyuenne ¢puznka Ha 6a30BOM ypOBHE CpeaHETO (TIOJTHOTO) 00IIero 00pa3oBaHus HAIPaBICHO HA
JOCTUKEHHUE CIEAYIOIIMX LIeJIeH:

e (OcBoeHuEe 3HAaHUH O (YHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHAX KJIACCUYECKOM MEXaHHKH,
BCEMHUPHOTO TATOTEHUS, COXPAHEHUS DHEPIUH, UMIIYJIbCa, JIIEKTPUYECKOTO 3apsja,
TEPMOINHAMHUKH,

e OpgiageHre YMEHUSMHU MPOBOJIUTH HAOIIOICHUS, TUIAHUPOBATh M BBITIOJIHITH SKCIEPUMEHTEHI;
MIPUMEHSTH MOJIyY€HHbIE 3HaHUA JJIs 00bsICHEHUs ABMKeHHs] HebecHbIX Ten u MC3, cBolicTBa
ra3oB, )KMJKOCTEH W TBEPABIX TEJ; JUIsl MPAKTHUYECKOIO HCIOIb30BaHUs (PU3MUECKUX 3HAHUN
npu olecrieueHUH O€30MacHOCTH  KU3HENESITEIbHOCTH B  IPOLECCe HCIOJIb30BAaHUS
TPaHCTIOPTHBIX CPEJICTB,

e Pa3BuTue no3HaBaTENbHBIX HHTEPECOB, TBOPUECKUX CIIOCOOHOCTEH B Ipoliecce MpHOOpeTeHus
3HaHMUH C UCTIOJIB30BAHUEM COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOTUI

e lcnonb3oBaHue MPUOOPETEHHBIX 3HAHUM M YMEHHMM JUIsl pElIeHHs MPaKTHYECKUX 3a/ay;
PalOHaIBLHOTO MPUPOAOIIOIB30BaHNS U OXPaHbl OKPYXKAIOIIEeH cpebl.

Kypc ¢usukm 11 xnacca cTpykTypupoBaH Ha OCHOBE (DM3WYECKUX TEOPH: MEXaHHMKA, MOJICKYIIsIpHAs
(hu3uKa, TepMOIMHAMUKA.
®denepanbHbIil 0a3ucHBIN T1aH oTBOAMT 140 WacoB st 0Opa3oBaTeNbHOTO U3ydeHUsT (PU3MKH Ha 0a30BOM
ypoBHe no 70 gacoB B 10-11 kiaccax u3 pacuéra 2 yaca B HEJEIIO.

O0mas xapakTepucTHKa Y4eOHOI0 npeaMera.
dusnka Kak Hayka o HaubOoJiee 00IIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B Ka4eCTBE y4eOHOI0 ImpeaMera

B I1IKOJI€, BHOCUT CYILIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaromeM mupe. OHa pacKpbIBaeT poJb
HayKl B OSKOHOMHUYECKOM M KYyJIbTYPHOM pa3BUTUM OOILECTBa, CHOCOOCTBYET (HOPMUPOBAHUIO
COBPEMEHHOI0 HAay4YHOTrO0 MHpOBO33peHus. /[l pemieHus 3azad  (GOPMHPOBAHUS OCHOB HAYYHOI'O
MHUPOBO33PEHUS, PA3BUTHS HHTEIIEKTYaIbHBIX CIOCOOHOCTEH M MT03HABATEIbHBIX MHTEPECOB LIKOJILHUKOB B
nporecce u3ydeHust U3MKU OCHOBHOE BHUMAHUE CJIeyeT yIelATh He Iepeiaue CyMMbl TOTOBBIX 3HAHUH, a
3HaKOMCTBY C METOJaMM Hay4HOTO MO3HAHHs OKPYKAIOIIEro MUpPA, IOCTAHOBKE MpPOOIeM, TPeOYIOIHX OT
yJaluxcs CaMOCTOSATEJILHON EATEIbHOCTH 10 UX pa3peieHnio. O3HaKOMJICHHUE IIKOJBHUKOB C METOaMU
HAy4YHOT'O MO3HAHHUS MpeosaraeTcs MpoBOANTh MPU U3YYECHUH BCEX Pa3liesIoB Kypca (PU3UKHU, a HE TOJIBKO
IIPU U3YYEHUHU CHelHaIbHOro paszena «Dusnka u puzndeckue MeTo bl U3y4eHUs IPUPOIbI».

I'ymanuTapHO€ 3HaueHUE (PU3MKH KaK COCTAaBHON yacTH OOIIero oOpa3oBaHUU COCTOUT B TOM, YTO OHA
BOOPY)KAET HIKOJBHUKA HAYUYHbIM MEMOOOM NO3HAHUSA, TIO3BOJISIFOLIUM MOJIy4aTb OObEKTHBHBIE 3HAaHUS 00
OKpyXaroleM Mupe. 3HaHMe (U3MYECKUX 3aKOHOB HEOOXOOUMO JUIsl M3Y4EHHUs XUMHM, OHMOJIOruwy,
¢uznueckoit reorpagpuu, rexnosnoruu, ObBX.

Kypc ¢usuku B npumMepHOii mporpaMme cpeHero (MoIHoro) o0riero o0pa3oBaHus CTPYKTYpUPYETCs Ha
OCHOBE (PU3UYECKUX TEOpUH: MEXaHHKa, MOJEKYIsIpHass (U3UKa, HIIEKTPOAMHAMHUKA, JIEKTPOMArHUTHbBIE
Kosie0aHUs U BOJIHBI, KBAaHTOBas (PpU3HKA.

Ocob6enHocTho npenmeTa «Pu3nKay B yueOHOM IIaHe 00pa30BaTEIbHON IIKOJIBI SIBJISETCS U TOT (QaxT,
YTO OBJIAJICHHE OCHOBHBIMH (DM3MYECKUMHU TOHATUSAMM M 3aKOHAMH Ha 0a30BOM YpOBHE CTallo
HEOO0XOAUMBIM MPAKTUYECKH KaXKJIOMY UEJIIOBEKY B COBPEMEHHOM KU3HU.

ean u3zyyenus Ppu3nKu.

Wzyuenne ¢usuku B cpeaHUX (MOJHBIX) OOpa30BaTENbHBIX YUPEKICHUSAX Ha O0a30BOM YpOBHE
HaIPaBJIEHO HA JOCTIKEHUE CIIEAYIOIIMX LIENIEH:

v’ oceoenue 3nanuil 0 QYHIAMEHTATBHBIX (U3UYECKUX 3aKOHAX W MPUHIMMIAX, JIEKAIIMX B OCHOBE

COBPEMEHHOM (PU3MUECKOW KapTHUHBI MHUpA; HauOoJiee BAKHBIX OTKPBITUSX B OOJIACTH (PU3HKH,



OKa3aBUIMX OIPEICISIIONIee BIUSHUE HA Pa3BUTHE TEXHUKUM M TEXHOJOTHHU; METOJIaX HAy4YHOTO
MMO3HAHUS TPUPOJbL;
o61adeHue ymMeHusAMuU TPOBOJUTH HAONIONEHMs, IUIAHUPOBATh W BBINOJHATH OSKCIEPUMEHTHI,
BBIJIBUTATh THUIIOTE3bl W CTPOUTH MOJETH, MPUMCHSITH IOJyYeHHBIC 3HAHHS 10 (u3uke s
OOBsICHEHUSI Pa3HOOOpa3HbIX (DU3MYECKUX SBICHHA ¢ CBONCTB BEIIECTB; MPAKTHUUYECKOTO
UCTOJIb30BaHUsI  (PU3WUYECKMX  3HAHWUW; OIEHWBATh JOCTOBEPHOCTh  €CTECTBEHHOHAYYHOU
nHpOpMaINH;
pazeumue TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
mporecce MPUOOPETeHHS 3HAHUN U YMEHUH 10 (U3UKE C UCIOJIB30BAHUEM Pa3IUYHBIX UCTOYHHKOB
MH(OPMALIUY U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTH;
gocnumaHnue YOEKNAEHHOCTH B BO3MOYKHOCTU II03HAHUS 3aKOHOB MPUPOJbI; MCIOJIb30BAHUS
JNOCTYIKEHWH (U3MKK Ha OJaro pa3BUTUS YEIOBEYECCKOW IMBHUIM3AlUMU; HEOOXO0IUMOCTH
COTPYJHHYECTBA B IPOILIECCE COBMECTHOTO BBIMOJHEHHUS 3a/1a4, YBaKUTEIHHOIO OTHOLIEHMS K
MHEHUIO ONIMOHEHTa MPH 00CYXIEHUU MPOOJIeM eCTECTBEHHOHAYYHOTO COJEpaHUs; TOTOBHOCTH K
MOPATBHO-ITUYECKON OIIEHKE MCIOJIb30BAHUSI HAYUYHBIX JIOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a
3alIUTy OKPYKAOUIEN CPEIbI;
UCNOIbL308aHUe NPUOOPEMENHLIX 3HAHUU U YMeHuu JJIi pelleHus NPaKTHUYeCKUX 3ajad
MOBCETHEBHON JKU3HHU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOM IKU3HH, PalMOHATIBLHOTO
MIPUPO/IOIOJIL30BAHUS U OXPaHbl OKPYXKAIOIIEH cpebl.

O0mme yyeOHbIE YMEHHS, HABBIKM U CIIOCOOBI AeSITeJIbHOCTH.

[IpumepHas mporpamma mnpenycmaTpuBaeT (GOPMHUPOBAHHME Y LIKOJIBHUKOB OOIIEYy4eOHBIX YMEHUH U
HAaBBIKOB, YHUBCPCAJIBHBIX crroco0oB JCATCIIBHOCTH U KIIFOYEBBIX KOMHGTGHHI/If/i. HpI/IOpI/ITeTaMI/I JJISA
IIKOJFHOTO Kypca (PU3UKH Ha 3Tare cpeaHero (MoJHOTOo) 00Iero oopa3oBaHus SBISIOTCS:

v

AN

Ilo3znasamenvnasn OeamenbHoCmb:
WCIOJIb30BAHUE I MO3HAHHUS OKPYXKAIOUIETO MHUpPA Pa3jiMYHbIX €CTECTBEHHOHAYYHBIX METOJIOB:
HaOJI0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHNUE;
dbopMupoBaHre yMeHUN pasznuyarh (akKThl, TUIIOTE3bl, MPUYHMHBI, CJIEACTBUSA, J10KA3aTelIbCTBA,
3aKOHBI, TEOPUH;
OBJIaJIEHUE a/IEKBATHBIMH CIIOCOOAMU pELICHHS TEOPETUYECKUX U IKCIIEPUMEHTANIbHBIX 33/1a4;
NpUOOpEeTEeHNEe OMbITa BBIABMKEHHS TUNOTE3 Ui OOBACHEHUS U3BECTHBIX (DAaKTOB U
AKCIEPUMEHTAJILHON MPOBEPKU BbIJIBUTAEMBIX TUIIOTES.
Hugpopmayuonno-kommynukamuenas 0eamenbHoCms:
BJIQJICHUE MOHOJIOTUYECKOW U TUAIOTHYECKON peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOYKY
3peHusi codeceIHUKa U MPU3HABaTh MIPAaBO HA MHOE MHEHMUE;
MCI0JIb30BAHUE JJISl PELICHUS TO3HABATENIbHBIX U KOMMYHUKATUBHBIX 3a/1a4 Pa3jIMYHbIX HCTOUYHUKOB
nHpopMaIuu.
Peghnexcusnan oeamenvnocmo:
BIIaJICHUE HAaBBIKAMU KOHTPOJIS U OLICHKH CBOEH NESTEILHOCTH, YMEHUEM MPEIBUIETh BO3MOKHBIE
pe3yNbTaThl CBOUX JICHCTBUI:
opraHmu3anusi y4yeOHOW JeATENbHOCTH: I[IOCTAaHOBKA IIeNM, I[UIAHUPOBAHHE, OMpEJEeICHUe
ONTUMAJIFHOTO COOTHOIICHUS IEJIU U CPEJICTB.
MecTto npeamera B yueOHOM ILIaHe.

OenepanbHblil 6a3UCHBIN yueOHBIN MmIaH i1 00pa3oBaTeNbHBIX yupexaeHuii Poccuiickoit denepannu
otBoUT 140 u nns 00s3aTeNbHOTO M3Y4YeHHs (PU3MKM HA 0a30BOM YpPOBHE CTYMEHHU CpeAHero (MOJIHOTO)
obmrero o6pazoBanus (70 yacoB B 11 kiacce u3 pacuéra 2 4 B HEJEIIO. )

Peasm3anusi nporpaMmsl odecre4nBaeTcs

Y4e0HO-MeTOAMYECKMM KOMILICEKTOM (Y4eOHHMK BKJIIOYEH B DeqepanbHbIi epevyeHb):

» JL.O.I'enpenmreiin, FO.M.Jluk. ®usuka: YueOnuk mis 11 kiacca o0meo0Opa3oBaTeIbHBIX
yupexxaenuii . — M.: Muemosuna, 2009. — 352 c.

» Owusuka. 11 kmace: paboune mporpammel o yueOHuky JI.O.I'ennenmreitn, F0.M.Jluk. «®Pusnka.
11 xmacey» / aBT.-cocT. B.A.IlonoBa — MockBa: M3narennctBo «I'moOke», 2009. — 248 c.

» YHHBepcalbHbIE TIOYpOYHbIE pa3paboTku 1o ¢usuke: 11 kmacc/ Bonkos B.A.. — M.: «BAKOv,
2007. —400c.



TPEBOBAHUSA K YPOBHIO NIOAI'OTOBKMU BbIITY CKHUKOB
B pesynbrate u3ydenust Gpu3nku Ha 0a30BOM YpPOBHE YUEHHK JIOJKEH

3HAMb/NOHUMAM b:
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cmblcl noHamui: GU3NYECKOE SIBJICHHE, THUIIOTE3a, 3aKOH, TEOPHSs, BEIIECTBO, B3aUMOJICHCTBUE,
AJIEKTPOMArHUTHOE I0JIe, BOJIHA, (JOTOH, aTOM, AaTOMHOE SAPO, HOHU3UPYIOIINE U3TydeHUs, TUTAHETA,
3Be3/a, rajlakTuka, Bceaennas;

CMbICT pu3uuecKux eeauuun: CKOpoCTh, yCKOPEHUE, Macca, CHila, UMITYJIbC, pad0oTa, MEXaHUYeCKas
SHEPTHUsi, BHYTPEHHSSI SHEPTUsl, a0COIIOTHAsI TeMIIepaTypa, CPEIHssI KHHETUYECKass SHEPTHs YaCTHUII
BEIIECTBA, KOJMYECTBO TEIIOTHI, JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl;

CMbBICT (pu3UYecKUX 3AKOHOB KIACCHUYECKOW MEXaHWUKH, BCEMUPHOTO TATOTEHUS, COXpPaHEHUs
SHEPruU, UMIYJIbCAa U DJIEKTPUYECKOrO 3apslia, TEPMOJUHAMHKHU, SIEKTPOMATHUTHON WHAYKIUU,
doTorddekra;

6KJ1A0 POCCUIICKUX U 3aPYOeMdCHBIX YYEHbIX, OKA3aBIIMX HauOOJIbIIEEe BIUSHUE HAa DPa3BUTHE
¢buzuky;

ymembs:
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onucvleame u 00vACHAMSL (PuU3UYECKUE AGNEHUA U CEOUCHEA men: JIBIKEHUE HEOECHBIX Tel U
HCKYCCTBCHHBIX CIIYTHHUKOB 3€MJ'II/I; CBOMCTBA ra3oB, )KH}IKOCTGﬁ u TBépI[I:IX TECII,
3IEKTPOMArHUTHYK0 WHAYKIIMIO, PACIPOCTPAHEHUE AJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA
CBETa; U3JIy4E€HHE U NOTJIONIEHHE CBETa aTOMOM; (POTOIPPEKT;

OTJIMYaTh THUIOTE3bl OT HAyYHBIX TEOPUI; Oenamb 6b1600bl HA OCHOBE SKCIIEPUMEHTAIBHBIX
TAHHBIX; HPUEOOUMb NPUMEPbL, NOKA3bIEAIOW UE, YMO: HAOIIONCHUS U DKCIEPUMEHT SBIISIOTCS
OCHOBOH JUIA BBIJABMIKCHUA THUIIOTE3 U Teopnﬁ, IMO3BOJIAIOT IPOBEPUTH HCTUHHOCTHh TCOPETUICCKUX
BBIBO/IOB, (bmnqecxas[ TEOPpUA )IaéT BO3MOKHOCTh OOBACHITH H3BECTHLIE SBJICHUS npupoabl H
Hay4dHbIe (DaKThI, MPEJCKA3BIBATH HEM3BECTHBIC CIIE SBJICHUS,

npueoOums NPUMEPsLl NPAKMUYUECKO20 UCNOTb308AHUA UUYECKUX 3HAHUIL: 3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKNA M JJIEKTPOJWHAMUKH B DJHEPreTUKE; pAa3JIMYHBIX BHJIOB AIIEKTPOMATHUTHBIX
W3JIYYCHHUH ISl Pa3BUTHS PaJUO- U TEICKOMMYHHUKAIMH, KBAHTOBOW (DM3UKHU B CO3JIAHWUU SIIEPHOM
SHEPreTHKH, JIa3epOB;

60CHPUHUMAMb U HA OCHOGE NONYYEHHBIX 3HAHUIL CAMOCHOAMENbHO OyeHueamsy MHHOPMaLHIO,
coaepxarryrocs B coodmenusx CMU, natepHeTe, HAyYHO-TIOMYJSIPHBIX CTAThX;

UCNO1b3068aMb NPUOOPEMEHHbBLE 3HAHUA U YMEHUA 8 NPAKMUYUECKOU 0eAmeIbHOCIMU U NO6CEOHEBHOTL
HCUZHU ONA:

v

v
v

obOecrieueHHss 0OE30MACHOCTH KU3HEACATEIbHOCTH B TMPOIECCe HCIHOIb30BAHUS TPAHCHOPTHBIX
CPEeICTB, OBITOBBIX ANEKTPONPUOOPOB, CPEICTB PAIUO- U TEIEKOMMYHHUKAIIMOHHOHN CBSI3H;
OIICHKH BJIMSIHUSA HA OPraHW3M YEJIOBEKA U APYrUue OPraHu3Mbl 3arps3HEHHS OKPYXKAIOIIeH cpe/ibl;
PaIOHAIBLHOTO MPUPOAOIIOIB30BAHUS U 3AIIUTHI OKPYXKAIOIIeH cpebl.

Cnucok Jureparypbl

denepanbHbIi KOMIOHEHT FOCYJapCTBEHHOT0 cTaHaapTa ol1iero oopa3oBaHus. MUHHUCTEPCTBO
oOpazoBanus, Mockasa, 2004.

[IpumepHas mporpamma cpeaHero (MoJIHOTo) ob1iero oopa3oBanus, 0a30BbIil ypoBeHb, 10-11 kiacchl.
«®Dusuka a1 6azosoro ypoHs». JL.O. I'ennenmreiin, JI. A.Kupuxk. / «IlepBoe ceHTs16ps», M.,
«IIpocsemenney, 2006. Ne 13.M3narensctBo «Minekcay.

YMK «®uzuka-10y». I'ennenmreiin u ap. TeTpanp s 1a0. pabot

YMK «®u3zuka -10». I'enaenmreits u ap. YueOnux st 10 ki, 2-e uzganue,

YMK «®usuka-10». ['engenmreiin u np. Terpans st nab. paboT

YMK «®usuka-10». Kupuk JIA, . Meroauueckne matepuaisl , 2 —€ U3AaHNE

YMK «®usuka-10». Kupuxk JIA, u ap.. C6.3anaHuii 1 caMOCTOSITENbHBIX PadOT, 2-€ U3/1aHue
YMK «®usuka-11». 'engenmreiin u np. Terpans st 1ab. pabot

YMK «®u3zuka -11». I'enaenmreits u ap. YueOnuk st 10 ki, 2-e uzganue,

YMK «®usuka-11». 'engenmreiin u np. Terpanp ams nab. padot

YMK «®u3zuka-11». Kupuk ,JIA, . Meroauueckue Marepuainsl, 2-¢ U3JaHUE

YMK «®usuka-11». Kupuk ,JIA, u ap.. C6.3aqanuii 1 caMOCTOATENbHBIX paboT, 2-€ n3laHue
Kupuk JI.A, @usuka 9-11: CamocTosiTenbHBIE M KOHTPOJIbHBIE pabOTHI,

Kupuk JI.A, ®usuka 9-11: CamocTosiTeNIbHBIE U KOHTPOJIbHBIE pabOTHI,

Kupuk JI.A. Actponomus. 11: Pa3HoypoBHEBbIE caMOCTOATENbHBIE PAOOTHI.



Temamuueckoe naanuposanue ypokos guzuxku YMK aem. I'endenwmeiin J1.3. u /Jux I0.H. @uzuka 10-11

11 knacc

1. | DaekTpoauHaMuKa 44 yaca | 5 yacoB 1 gac

1.1 | Dnexkrpuyeckue B3auMoIeHCTBUS 9 yacos

1.2 | TIocTOSIHHBIN SIIEKTPHYECKUAN TOK 10 wacoB | 1. Onpenenenue 3/]C u BHyTpeHHETO
CONIPOTHUBIICHUS UCTOYHUKA TOKA.
2. VI3amepenue 2J1eMeHTapHOTo 3apsiia

1.3 | MarauTHble B3aUMOAECHCTBUS S yacoB | 3. MI3mepeHue MarHuTHOM MHIYKIIUU

1.4 | DnekTpoMarHuTHOE 1oJie 5 yacoB

1.5 | Onrtuka 10 gacoB | 4. OnpeneneHue nokasarens 1. KoHTpOIBHBIN YPOK 1O TEME
NPEeTOMIIEHUs CTEKIIa «DNEKTPOTUHAMUKAY
5. Onpenenenne CeKTpaIbHBIX
T'PAaHUI] TYYBCTBUTEITHHOCTH
YeJIOBEYECKOTo IJ1a3a.

2. | KBanroBas ¢u3nka. JiieMeHThI 25 qgacoB | | gac 1 gac

acTpou3uKH

2.1 | KBaHTBI M aTOMBI 8 yacos

2.2 | ATOMHOE S7JpO ¥ DJIEMEHTAPHBIE YaCTUIIBI 12 gacoB | 6. HabGmoneHue CrionHoro u 2. KOHTpOJIBHBIN YPOK MO TEME
JUHEHYATOTO CIIEKTPOB. «KBanToBas ¢usnka u puzmka

ATOMHOTO 3apsiia»
2.3 | DieMeHTHI acTpoPU3UKH 5 gacoB
3. | Pe3epB BpeMeHHU 1 yac




Iloypounoe nnanuposanue no gusuke, 11 knacc, 2 uaca 6 nedenio
Yueonuk I'enoenwmenn J1.3. u /[lux FO.U. «@uzuka-11»

Ne Hara Tema ypoka MuHHuMYM coaepKaHus JeMoHcTpanum u J1. padoThl TpeGoBanus K ypoBHIO . 3apanusn
YPOK Jlemoncmpayuu L. p. MOATOTOBKH y4aIHXCsl
a
Tema 1. Inekmpoounamuka 44 uaca
1. DnekTpuyeckue B3aumoieicTBus 9 yacos
1/1 [Tpupona [Ipupona snexTpudecTra, DneKkTpu3anus Ted, 3HaTh POJIb §1 (1-3)
AIIEKTPUYECTBA AIEKTPU3ALUS TEIl, B3aUMO/ICHCTBHUE AIEKTPUUECKOTO C6.3. Ne 1.1, 2,
JIEKTPUYECKUH 3apsi, HaIEKTPU30BAHHBIX B3aUMOJICHCTBUS B 4,7
3aKOH COXpaHEeHMs 3aps/a TeN CTPOEHUH aToMa, 3aKOH 111.3,6,8
COXpaHEHHUs 3aps/a, [ToaroTos. x ¢/p
CMBICJT HOHSTHS Nel
IEKTPUYECKUH 3aps]l
212 B3aumoneticteue | Touewnslit 3apst. 3akoH Cxema-Tabnuia 3nath ¢usndeckuii cMbica | §2(ml-3)
AIEKTPUUECKUX Kynona. Enunnna 3apsiaa. omnbiTa Kynona 3akoHa Kymona u rpanumst | C6.3. 1-1.5, 9,
3apsIoB DneMeHTapHBIN 3apsijl. €ro MPUMEHUMOCTH 15; 11 - 1.8, 16-
18; 111 - 1.28,
24, 25
[loaroTos. x ¢/p
No2
3/3 DJIEeKTPHUYECKOE binuskopeiicTBue u OOHnapyxeHue 3HATh CMBICIT TIOHATHS 82 (m3)
ToJie. JeiCTBHE HA PACCTOSHUU. ANEKTPUYECKOTO HanpsokEHHOCTH citoBbiX | 83 (1l, 2)
I'paduaeckoe DIIEKTPUYECKOE TI0JIE. M0JIs1, OTKJIOHEHHUE JIMHUH 3JIEKTPUYECKOTO C6.3.
n300pakeHUE HanpspxkéHHOCTB TI0JIA. CTPEJIKH [1OJISL. 11.12, 13, 14,
ANEKTPUIECKUX [IpuHIMNO cyneprno3uiuu. AIEKTPOMETPA. 30.
MOJIEM. Hanpsx€nnocts nois OnbITHI ¢ cyATaHAMU 111.11, 19, 21,
TOYEYHOTO 3apsiaa. Jluauun 22
HaIPSHKEHHOCTH. 111 1.23, 27, 29
4/4 [IpoBoHUKY B UTto Takoe MpOBOJHUKHU? Pacnipenenenue YMeTh OOBSICHSTD SIBIICHUS
ANEKTPOCTaTUYEC | DIEKTPUUECKOE TOoJe 3apsaa Ha Ha OCHOBE MIIEKTPOHHOM
KOM TI0JIe BHYTPH MPOBOJIHUKA. MOBEPXHOCTHU TEOPUHU, TPOUCXOASIINE B $1 (nl)
DneKTpocTaTu4ecKas MIPOBOIHHKA. MIPOBOJHHUKAX
3aIuTa. DneKTpocTaTuiecKa

ST MH Ty KITHST




5/5 JIunIIeKTpUKH B Uto Takoe IUANEKTPUK? Pacnpenenenue YMeTb 0OBSICHATD
anekTpocrarudec | J[Ba BUAA IMAIIEKTPUKOB. 3apsaa Ha SIBJICHUSI, IPOUCXOJSALINE B §4 (n2) C6.3.
KOM I10JI€ [Nonsipuzanus [OBEPXHOCTU JTURJIEKTPUKE C IIOMOIIBIO Ne2.8,9, 10
JIUDJICKTPUKOB. JIUDJICKTPUKA AJIIEKTPOHHOU TEOPUH
6/6 [lorenmmaneHas | Paborta mpu nepemenienun | 3mepenue 3HaTh PU3NUECKUM CMBICIT
SHEeprus 3apsiga B | 3apsija B pasHoCTH AHEPTEeTUYECKOU §5 (n1.2)
AMEKTPOCTATUYEC | DIIEKTPOCTATUYECKOM T0JIE. | MOTEHIIUATIOB XapaKTEPUCTHKU 2124
KOM T10J1€ [ToreHumanbHOCTH AJIEKTPOCTATUYECKOTO l_211-2.14
AIEKTPOCTATUUECKOTO TOJISI. OJIst N —215-2.16
[Torenuuan. Paznocts 219 ’
noTeHiManos. Exunura '
pPa3HOCTH MOTEHITUAJIOB.
117 CBs3b MEXIY Envanna Hanpssk€HHOCTH. DKBHUIIOTEHITHAIILHBI 3HaTh CBA3b MEKY §5 (13,4)
Pa3HOBHIHOCTHIO | DKBUMOTEHIUAJIBHbBIE € MIOBEPXHOCTH CUJIOBOU U |25 1’7 18
MOTEHIIUAIOB U noBepxHocth. OT yero SHEPreTHYECKOU I — 2'2(’) 2’1 23
HanpspKEHHOCTBIO | OBIBAIOT IPO3bI? XapaKTEPUCTUKON - .2.1:5-2.,16
AIIEKTPOCTATUYECKOTO 219 ’
OJISI
8/8 OnektpoéMkocTh | [lonsitue anekrpoémkoctu. | HeonuHnakoBbie 3HATh CMBICI
Enununa snekTpo€MKOCTH. | M3BMEHEHHUS AIIEKTPOEMKOCTH
Konnencaropsr. MOTEHITHANA IBYX §6 (1) Ne3.11-
HN30MEpPOB 14
IIPOBOJAHHUKOB
pa3IMYHOTO pazMepa
9/9 DIEKTPOEMKOCTh | DIEKTPOEMKOCTD 3aBUCUMOCTb 3HATh CMBIC] EMKOCTHU $6 (n11-2)
IJIOCKOTO KOHJEHCAaTOpa. DHEeprus ANEKTPOEMKOCTH CUCTEMBI ITPOBOJHHUKOB 333711 -
KOHJIeHCcaTopa ANEKTPUYECKOTO MO, KOHJICHCATOpa OT 210.15.16.19 20
Coenunenue JUDJICKTPHUKA U “’ | _’ 2.2’2_'
KOHJIEHCAaTOPOB pPacCTOSIHUSA MEXKIY 24,2627
[LIACTHHAMA, IloaroroBka kK
TIOIIaIn
MOBEPXHOCTHU c/p Je5
2. llocmosannwiii 3n1ekmpuueckuii mok 10 uacos
10/10 DNeKTpUYECKUuit Onektpuueckuil Tok. Cuna | MIcToOuHMKH TOKa. 3HaTh CMBICII TOHATHUS §7 (m1-3)
Tok. CHJia ToKa ToKa. JlefcTBUS TOKa Jle¥icTBue TOKa aneKkTpudeckuii Tok u cuna | | —4.1-3,5,6
TOKa I1-4-78,11




I —4.21-22

11/11 Onpenenenue JlaGopat
3apsiza OpHas
AJIEKTPOHA. paboTa
Nel
«Omnpene
JeHne
3apsijia
AIIEKTPO
HaY
12/12 3akon Oma jyis ComnpoTuBicHHE. 3aKOH 3aBucumocts | or U | Jlabopar | 3Hath 3aBHCHMOCTB Cuiibl | §8 (111-3)
y4JacTKa Ieru Owma s ygacTKa IIeTIH. Y 3aBHCUMOCTH | OT | OpHBIiA TOKa OT HaIPSDKEHUS I -
Enunnna R, yaensHOE R OIIBIT 4.10,12,13,17
COTPOTHBIICHUE. U3mepen Il -4.14-16,21
CBepXIpOBOAUMOCTb. ne R 11— 4.20,
OMMETPO 25,26,28
M [TonroToBka K
c/p Neb
13/13 [TocnenoBarensn | Coequnenue mpoBogHukoB | M3mepenue | u U ¢ 3Hath 3aKkoHOMEpHOCTH B | §9 (11-3)
oeu [I0CJIEIOBATEIHLHBIM LEIIX C 1-5.2,35
napajieIbHOe COEIMHEHUEM. [IOCJIENOBATEILHBIM U 11 -5.6,9,10
COCTMHCHHUE Nzmepenne | u U ¢ napauieIbHbIM I -5.19-21
MIPOBOJTHUKOB napajuieIbHbIM COCTMHCHUEM
COCJTMHCHUEM IIPOBOJTHUKOB
14/14 N3mepenue cunbl | Permenue 3amay Ha YMeTh u3MepsTh CUITY §9 (n4)
TOKa U CMELIaHHOE COEIUHEHNE TOKa M HANPsDKEHUE U 1-57,811,12
HATIPSOKCHHUS IIPOBOTHUKOB BBIUUCIIATh UX B pacuére -
AMEKTPUYCCKUX LIETICH 5.13,15,18,18
Il —5.22-26
IToaroroBka K
c/p Ne7
15/15 Pabora cumbl Pabora Toka. 3akoH Harpesanne 3Hath 0 npeoOpazoBanuu | §10 (1l)
TOKa. 3aKOH Jbxoyna-Jlenna. IIPOBOJHHMKOB SHEpruu B 3ekTpudeckom | | —6.7,8,10
Jbxoynsa-Jlenna Y CTpONCTBO ¥ NPUHIIUII JNMEKTPUUYECKUM IIPOBOJHMKE; 3HATh I1-6.11-
nelCcTBUS TOKOM cooTHomrenne xkonnuectsa | 13,20,21
3JIEKTPOHArpEBATEIbHBIX TEIJIOTHI, CUJIbI TOKA U Il — 6-




prudoOpPoOB CONIPOTHUBIICHUS 22,26,28,29,30
16/16 MoIHOCTh MommHOCTh TOKa. Pemienne | U3mepenue YMeTh paccUUTHIBATH §10 (m2)
AIEKTPUUECKOTO 3a7a4 MOIIIHOCTH C MOIIHOCTb TOKa | -6.2,4-6,9
TOKa MTOMOUIBIO -
amriepMerpa u 6.14,15,17,18
BOJIbTMETpA Hi -
6.24,25,27,31,32
IloaroToBka K
c/p Ne8
17/17 3axon Oma i Ncrounnk Toka. Ctoponnue | 3akoH Oma s 3HaTh pOJIb UCTOYHHUKA §11 (ul,2)
MOJIHOM IIENH cuibl DJ1C. 3akon Oma a1 | IMOJIHOM IIeTTH TOKa 1-7.1,2
MOJIHOM IENH. I-7.11,17
I -7.9
18/18 CrnencrBus u3 Hanpsixenne Ha nmosrocax Hanpsxenne Ha 3Hatb 3aBUCUMOCTh criibl | §11 (11.2,3)
3akoHa OMa Uil | pa30MKHYTOT'O UCTOYHHKA MOJTFOCAX TOKA W HANPSHKEHUS OT | -7.5-8
MTOJTHOW LIETTH Toka. KopoTkoe 3aMbIkaHHe. | 3aMKHYTOTO H BHEIIHEro conportuieHus | Il —
Pemrenue 3amau Pa30MKHYTOTO 7.12,13,15,16,18
MCTOYHHUKA TOKA. -
7.19,20,22,24,25
19/19 Onpenenenue Jlabopar | Ymets usmepsrs DJ1C u
2ACwu opHas BHYTpPEHHEE
BHYTPEHHETO paboTa CONPOTHUBJICHUE
COTPOTHUBIICHUS Ne2 HCTOYHUKA TOKA,
HCTOYHHKA TOKA IJIAHUPOBATh
HKCHEPUMEHT U
BBITNIOJIHATH U3MEPEHUS U
BBIYHCIICHUS
3. Maznummnule ¢3aumodeiicmeun 5 uacoe
20/1 B3aunmopeiicteue | IIpocreiiue MarHuTHbIE B3aumoneiictBue YMeTh OOBSICHSTD 812 (mnl-4)
MAarduToB U CBOIiCTBA BELIECTB. MPOCTEUIINX MarduTHOE | -8.1-3
HCTOYHHUKOB Bsaumoneticteue MarHuTOB, B3aHMMOJEHCTBHE Il - 8.4-6
MPOBOJHHUKOB C TOKOM. MPOBOJHHKA C TOKOM
Ennnuna cuisl Toxa. 1 MarHUTHOU
I'umoTe3a Amnepa CTPETIKU
21/2 MarnutHoe nojie | MarautHoe nose. Bekrop MarnuTHbIE 3HATh/TIOHUMATh CMBICI §13 (1)
MarHUTHOM MHIYKIUH. CIEKTPBI IPSIMOTO U NOHATUS MarHuTHOe noje, | | —8.7-9




JleificTBrE MarHUTHOI'O OJISL | KPYTOBOTO KaK BUJI MaTepUH I1-8.12,13
Ha paMKy ¢ TOKOM. Moy | TPOBOJIHHKA C TOKOM 111 -8.21,22
BEKTOpa HHTYKITUH
MarHUTHOTO TIOJIS
22/3 Cuna amriepa u Cuna Amriepa v 3aK0OH JeiicTBue 3HATH/TIOHUMATh CMBICIT §13 (m2)
cuna Jlopenma Awmrnepa. Cuna Jlopenna MarHuTHOTO TOJIA Ha nousitust cuna Jlopennaun | 1 —8.10,16
IIPOBOJIHUK C TOKOM cuiia Amnepa I -
8.17,18,20,23
Il - 8.26-28
23/4 Wzmepenne JlaGopat | YMeTh U3MepsATh 3HAYCHHE
MarHuTHOM OpHas BEKTOpPa MarHUTHOM
WHYKIAHA pabora WHIYKIIAN
Ne3
24/5 Jlunaun I'paduaeckoe n3o0pakeHne 3HaTh Tpaduyueckoe §13 (m3)
MAarHuTHOH MAarHUTHBIX HOJIEH n3o0paxenue marautaoro | | —8.14,15,25
WHTYKITHHA TIOJISI
4. Inexkmpomazcnumnoe none 10 uacos
25/6 OnekTpoMarHuTH | MIcTopus OTKpBITHS OMBITHI 11O 3HaTh/OHUMATH siBIIeHue | §14 (1)
ast MHTYKITUS spieHus. OneiTel @apanes. | AEMOHCTpAIMH AIEKTPOMAarHUTHOM 1 -9.1-4;22
MarautHbIi IOTOK. SBJICHUS WHAYKUWW; 3HaYCHHE
SBnenue 3JIEKTPOMArHUTHOU ATOTO SIBJICHUS IS
ANEKTPOMArHUTHOM UHAYKIUN (bU3KUKYN U TEXHUKH
UHAYKIUU
26/7 3akoH [Ipuumabl BO3HUKHOBEeHHUS | 3aBucuMocTh D/[C 3HaTh/TIOH 7UMaTh §14 (12,3)
ANIEKTPOMArHUTHO | MHAYKIIMOHHOTO TOKA. OT CKOPOCTH MOHSATHE BUXPEBOTO I1-9.18-22
W MHIYKUIUU BuxpeBoe anexrpuyeckoe U3MEHEHUS AIIEKTPUUECKOTO TOJIS; -
moJje. 3aKoH MarHuTHOTO ITOTOKAa O/C unnykuuu 9.24,30,32,35
ANEKTPOMArHUTHOM
uaykuuu. [Ipumenenue
BUXPEBOTO AIIEKTPUIECKOTO
0JIs
27/8 IIpaBuno Jlenna | Hanpasnenue JlemoHcTpanus 3HaTh NpaBUIIO §15 (ml)
WHYKIIMOHHOTO TOKa. npasuia Jlenma onpeneneHus 11 -9.17,23,29
[IpaBuso Jlenua u 3axkoH HalpaBJICHUs 111 -9.31,33,34

COXPAHCHUSA SHCPIrUn

HHAYKOHUOHHOT'O TOKAa Ha
OCHOBEC 3aKOHa




COXPAHCHUS SHCPIrUn

28/9 SBnenue SIBneHMe CaMOVHIYKITUH. SBnenue 3HATH/TIOHUMATh CMBICIT
CaMOWHTyKIINH O1C caMOVHTyKIIHH. CaMOWH/IYKIINH TPH SIBIICHUSI CAMOUHTyKIITHH
NHIyKTHBHOCTB. 3aMBIKAHUH KITI0Ya
29/10 DHeprus DHeprusi MarHuTHOTO TOJIS. 3HATH/TIOHUMATh CMBICIT §16 (m1,2)
MarduTHOTO Pacuér sneprun MIOHSITUS SHEPTUS 11 -10.1,3,5
TOJISL. MarHMTHOTO MOJIS. MarHUTHOTO NOJIS; IyTH I11-10.7,20
[Ipoussoactso, OcHOBHOE CBOICTBO pa3BUTHUS DHEPTETUKHU.
nepeaaya u ANEKTPUIECCKOM SHEPTHUH.
notpediaeHne [IpounsBoacTBO, IEpenaya,
SHEepPruu noTpebieHue
AJIEKTPOIHEPTHH
30/11 Tpancopmarop | Haznauenue YcrpoiictBo 3HaTh YCTPOWCTBO H §16 (1m2)
TpaHc(pOpMaTOPOB. TpaHcopmaTopa MPUHIINI JeHCTBUS | -10.4,6,8,9
YCTpoHCTBO U PUHIIUIL TpaHcpopmaTopa I1-10.10,11,18
paboTsl TpaHchopmaTopa. Hi -
Koaddumnuent 10.15,16,17,19
TpaHchopMaIun
31/12 DNEeKTPOMarHuTH | DJIEKTPOMarHUTHOE Cxema omeiTa ['epra. 3HaTh yCIOBUS 817
o€ II0JIE. B3aUMOJIEIICTBHE. Pamunomerp BO3HHUKHOBEHUSA U 1 -95-7,9.12-14
DNEeKTpOMarHuTH | DJIEKTPOMAarHUTHOE TOJIe. CYIIIECTBOBAHUS I-9.8-
bIE BOJIHBI OnbITHOE MTOATBEPKICHUE anekTpoMarHuTHeIX BosiH | 9.10,15,16
CYIIIECTBOBAHUS 111 —9.28,36-40
AJIEKTPOMATrHUTHBIX BOJIH.
JlaBieHne cBeta
32/13 KonTponsHas
pabora 1o Teme
«DQNeKTpoIMHAMU
Ka»
33/14 [Tepenaua N3 ucropuu nzobpereHus Tabnuma-cxema 3HaTh NPUHIIUIIBI §18 C/p Nel4
uH(popMaIuu ¢ panuo. [Tpunin «Pamuo paauoTenedoHHOM CBA3U
IIOMOIIBIO PaIUOCBS3H. A.C.ITonoBay»
anekTpoMarHutH | PacmpocTtpanenue
BIX BOJIH pannoBouH. [lepcrnekTuBbl

QJICKTPOHHLIX CPECICTB
CBsA3HU




5. Onmuka

34/1 3aKoHbI OcHOBHBIE IOHATHS [IpssmonmHeriHoe 3HaTh CMBICII 3aKOHA 819 IloaroroBka
F€OMETPUUYECKON | TEOMETPUYECKOM ONTHKHU. pacrpocTpaHeHue reoMeTpu4eckoii ontuku | kK c/p NelS
ONTUKHU [IpsimosuHeliHOe cBera. OTpaxkeHue
pacrpocTpaHeHue CBeTa, cgerta. [Ipenomnenne
OTpakKeHHE U MPEJIOMIICHHE | CBETa
ceerta. [lonHOE BHyTpeHHEE
OTpa)KeHHE
35/2 Onpenenenue Jlabopar | 3HaTh criocoo
ToKa3aTens opHast OTIpEJICIICHUS TIOKA3aTeIs
MPETOMIICHUS pabota MPEJIOMIICHHUS CTEKIIA.
CTeKJIa Ne4 YmMmeTs nos106paTh
HE00X0anMOoe
000pyI0BaHNE, COCTABUTH
TUTaH
36/3 JInH3BI JIunzel. Xos jtydeii B [IpoxoxmeHue cBeta 3HATh CMBICI TIOHSTHSI §20 (1,2)
nuH3ax. DokycHoe 4yepe3 coOMparonyro JUH3BI U UX Pu3nyeckue
paccTosiHME U ONTHYECKast U PaCCEUBAIOLIYIO CBOIicTBa
cuia nun3y. [lonydyenue
M300pakeHH C
HIOMOILBIO JINH3
3714 [TocTpoenue [TocTpoenue n3o0paxeHui YmMmerb npuMensats 3HaHus | §20 (m3),
n300pakeHuil ¢ C MOMOIIBIO JIBYX JIyueil Ha MpaKTHKe, IpU IToaroToBka K
MOMOIIBIO JIMH3 penieHuu rpaduuecKkux c/p Nel6
3ajau
38/5 I'maz u OnTuyeckne CBOMCTBA Monaensb riasa. 3HaTh CMBICII TTOHATHUS §21 (m1-3)
ONTUYECKUE riasa ¢oroanmnapar, Jlyna, MUKpOCKOTI, rj1a3 — oNnTUYecKas
npubopsI MHUKpPOCKOTI, TENECKOIT cxema Tesneckona cUCcTeMa, YCTPOUCTBO U
Ha3HauyeHUe
doroanmnapara, JIymnsl,
MHUKPOCKOIIa, TeJIECKOMa
39/6 IIBer Hucnepcus ceera. Okpacka | fIBieHue gucrnepcuu 3HATb CMBICJI IOHSTHS §23 (m1-3)
npeameroB. [Ipumenenue Ha CTEKJISTHHOMN JCTIEpCHUs CBETA, YMETh IToaroToBka K
SIBJICHUS JUCTIEPCUU pu3Me OOBSICHATE C OMOIIILIO c/p Nel8
BOJIHOBOH T€OpUHU
4017 Wntepdepentus | [IpuHuun He3aBUCUMOCTH WnTepdepentus 3HATh CMBICII IOHSTHS §22 (ul)




CBCTa

CBETOBBIX ITYYKOB.
KorepeHnTHOCTB.
WuTepdepennys.
[IpakTHueckoe NpuMeHEHHE
uHTEepEpEHIINN CBETa

CBETa B TOHKUX
IJIEHKAX

KOI€pEHTHbIE UCTOYHUKH,
3HaTh ONPEICIICHUS
SIBIICHUSI HUHTEP(EPEHINH
Ha [IPaKTHUKE

41/8 Judpakmus cBeTa Judpakmus ot menu 3HaTh CyIIHOCTH siBNeHus | §22 (n2,3)
(Mexay AByMs TUPaKIIK, YCIOBUS U IloaroroBka K
pydKamu), Ha ero HaOJoCHNE c/p Nel7
KaIpOHOBOM JIEHTE,

Ha JINCKE
42/9 Omnpenencnue JlaGopar
CHEKTPAITLHBIX opHas
TpaHMI] pabota
YyBCTBUTEIBHOCT Ne5
W TJa3a
43/10 HeBuaumeie myun | MadpakpacHsie, 3HaTh CBOMCTBA §23 (4)
yIbTPaQHOIET ¥ BUIUMOE AJIEKTPOMATrHUTHBIX
U3JTy4YCHHUE W3JIYyYEHHM, UX
B3aMMOCBSI3b C 4YaCTOTON
Tema 2. Keanmoesasn ¢puzuxa. Acmpoguzuxa 25 uacoe
44/1 3apoxaeHue «YnerpaduoneroBast Tabnuna «OnsIT 3HAaTh UCTOPHUIO 824 (1,2)
KBaHTOBOU katactpoday, ['mmoresa CroneToBay 3apOXKICHUS] KBAHTOBOU 825 (1)
TEOPHH [Inanka, siBieHUE TEOPUH, CYTh SIBJICHUS
dhoTtorddexra, OnbITHI doTordekra, 3aKOHBI
CroneTtoBa, 3aKOHBI dboTordexra
dhoTtorddexra.
45/2 [Tpumenenue OOmBsicHEeHHE 3aKOHOB Ha Tabmuuer «DoTo- 3HaTh 0OBSICHEHHUE 825 (3,2)
dhoTorddekra OCHOBE BOJIHOBOH U AIIEMEHTY, sieHus GoTodrddexra, [TonroroBka K
KBaHTOBOU Teopuu, GoToH U | «DOTOCONPOTURIICH yMeTh peniath 3a1auu Ha | ¢/p Nel9
€ro XapaKTePUCTUKH, ue» 3akoH GoTodpdekra u
NPUMEHEHHE SIBIICHUS B XapaKTepUCTUKH (POTOHA.
(boTO-211EMEHTaxX U B
(hOTOCOTPOTHUBIICHUSIX
46/3 Crpoenue atoma | Mogens Tomcona. OnbIT Tabmuna «OnbIT 3uath onbIT Pesepdopna, 826 (1,2)

Peszepdopna. [lnanerapuas
Mojienb atoMa. Hegocratku

Pezepdopnar

CTPOCHHE aToMa 1o
Pesepdopny




mwiageT. Mojaenu

4714 Teopus atoma Ioctynats! bopa. 3HaTh MyTh BBIXOJIA U3 826 (3)
bopa CnenctBus U3 HUX KpHU3HCa KIaCCUYECKON
¢u3uku, nocrynarel bopa
48/5 ATOMHBIE CrieKTpsl, ycI0BHUS UX Crniekrpockor. YMeTh pa3nudarh CekTpsl | 827
CIIEKTPBI nonydenusi. Crnexrpanbueie | Tabmuma U3Jy4eHus U norjomienus. | [loaroToska k
anmnapatsl, CHEKTPaJIbHBIH «JIuneituateie 3HaTh poJib c/p Ne20
aHaJN3, aTOMHBIE CIIEKTPbI | CIIEKTPHI, CIIEKTPHI CHEKTPAILHOTO aHAIH3a B
u Teopus bopa TIOTJIOTIEHHSD) HayKe M TEXHUKE.
49/6 Habnronenus JlaGopaT | 3HATh MOPSIOK CIIEKTPOB
CIUTOIITHOTO U opHast U3ITYYCHUs, pa3iIndaTh 110
JIMHEWYaTOro pabora CIIEKTPAJIbHBIM JIMHUAM
CIIEKTPOB No6 BEIIECTBA
50/7 Jlazepbt CrnoHTaHHOE U Ta6muna «Jlazep» 3HaTh YCTPOMCTBO U 828
BBIHY)KJICHHOE H3ITy4CHHUSI. NPUHITUT eHCTBUS
KBaHTOBBIE TeHEPATOPHI. KBaHTOBOTO T€HEPATOpA.
[IpuMeHeHue J1a3epoB
51/8 Kopmyckymsipro- | ['umotesa ne bpoiis. 3HATh CMBICIT 829
BOJIHOBOM CooTHOLIIEHHE JIBOMCTBEHHOCTH TTPUPOIbI
TyaJn3M HeonpenenéHHoCTeN cBeTa
I'eitzenbepra. [Ipuniumn
cooTBeTcTBUs bopa
52/9 ATOMHOE PO OTKpbITHE TIPOTOHA, 3uath ucropuio otkpeitis | 830 (1,2)
HEUTPOHA; MPOTOHHO- IPOTOHA U HEMTPOHa, a
HEUTpOHHAas MOJIEIb; TaKXKe UMeHa y4EHbIX
SJICPHBIE CUJIBI CBSI3aHHBIX C UCTOPUEN
CO3/1aHUs] MOJEIH Apa.
53/10 PagnoaktuBHOCTh | OTKpBITHE Tabmuna «Anbda, 3HaTh cymHocTh siBiaenus | 831 (1,2)
PaIMOaKTUBHOCTH, 6era u ramMmma PalMOAKTUBHOCTH,
CBOMCTBA U3JIy4YEHMUII. U3IIy4CHUI cBOIicTBa G- - U V-
PangnoakTuBHBIN pacriaf. W3JTyYECHU I
54/11 PanmoakTuBHEIE [IpaBuna cmenieHusl. 3HaTh mpaBuiIo cMmenienus, | 831 (2,3)
MpeBpaIleHus Ilepuon nomypacnana. YMETb COCTaBJIATh IToaroToBka K
3aKOH paJiMOaKTUBHOTO AJIEpHBIE pEaKLUU U c/p Ne21

pacmana

pemaTh 3aJa41 Ha IEPHUO
rnoJjrypacrazga




55/12 SAnepusie SnepHble peaKium. 3HATh CYITHOCTH 832 (1)
peakuuu DHEepreTUYeCKUi BHIXOT IpeBpaIleHus
STICPHBIX PEaKIHi XUMHUYECKUX JIEMEHTOB
56/13 DHeprust CBs3H. [IpounocTs sinep, nepext 3HATh CMBICI TIOHSATHS 832 (2,3)
Hedekt macc Macc, yJaenbHasi SHEpT s MPOYHOCTU aTOMHBIX sifiep; | [loaroToBka K
CBSI3M, PEaKI[UU CUHTE3a U «aedexTa mace» c/p Ne23
JICTICHUS SJIeP
57/14 Jlenenue saep Llennas sinepHas peakiusi. | Tabnuna «/lenenue 3HaTh MPOIIECC JICIICHUS 833 (1)
ypaHa Koaddumnuent sqipa ypaHa sanep ypaHa, ero npuuuHsl | [loaroTtoBka K
Pa3MHOXKEHUS Y CIICJICTBUSL. c/p Ne24
58/15 S nepHsbrii OCHOBHBIE HIIEMEHTHI Tabmuna «SnepHbiii YMeTb 0OBSICHSTH 833 (2,3)
peaxkrtop SIIEPHOTO PEAKTOPA; peaktop» YCTPOMCTBO U MPUHIIUIT [TonroToBka
npeoOpa3oBaHue AAEPHOI JIEUCTBHS SIAEPHOTO c/p Ne25
SHEPTHHU B DIIEKTPUIECKYIO. peakTopa
[lepcnieKTHUBBI U TIPOOITEMBI
SAIEPHOU SHEPTEeTUKHU
59/16 Knaccudukanus | Tpu sTana B pa3BUTHH Tabmuma 3HATh MMOHATHE 834 (1,2)
AIIEMEHTAPHBIX (U3UKH DIIEMEHTAPHBIX AJIEMEHTAPHBIX «QIIEMEHTapHOU
JaCTHI] JacTHI] JacTHI] YaCTHUIIBD», O
MHOTO00pa3uu YaCTHUII
MUKPOMUPA
60/17 OTKpbITHE OTKpBITHE TIO3UTPOHA. 3HaTh MOHATHE 834 (3)
MO3UTPOHA. AHHUTHIISIINSA. AHHHUT WSS
AHTHYACTHUIBI AHTUYACTHUILIEI.
AHTHBEIIECTBO
61/18 [ToBTOpEHME [ToBTOPHUTH OCHOBHBIE
Tembl «KBaHTOBas TIOHSATHS, 3aKOHBI,
¢usuka. dusuka SIBJICHMSI, TIOJITOTOBKA K
aTOMHOTO S,Ipay KOHTPOJILHOH paboTe.
62/19 KonTponsHast
paboTa 1o Teme
«KBanToBas
¢u3nkay, pusnka
aTOMHOTO si/ipa
63/20 Pa3mepsr Pa3zmep u dpopma 3emun. 3HaTh METO/IbI 835
ConneuHoit Paccrosuue 1o JIyHsl. OIIpENIeNICHUs PACCTOSIHUI




CUCTEMBI OpOutsl mnaner. Pazmepsr U pa3MEPOB HEOECHBIX Tl
COJIHIIA U IIJIAHET
64/21 [Tpupona ten [TnaneTsl 3eMHOMN TPYIIIHL. 3HaTh NPUPOAY TeI 836
ConnevHoi [Lmanersi-rurantel. Massie COJIHEYHOU CHCTEMBI
CHUCTEMBI tena ConHeuHoit CUCTEMBI
65/22 Counnue u apyrue | Comnnue. Bunsr 3BE3. 3HaTh NpUpPOAY 3BE3A U 837,38
3BE3/1b1 DBOJIIOIHS 3BE3]] pa3HOM ATambl UX YBOJIOLUN
MacChl
66/23 lanaktuku u Hama INamaktuka. [Ipyrue 3HATh THITBI TAIAKTHK, 839
Bcenennas rajakTuku. Pacmmpenne MOHATHE METarajJakTHKa
BCEJICHHOU. bombion
B3PBIB.
67/24 CoBpeMeHHas

Hay4Has KapTHUHA
MHpa.




